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Resumo

The widespread use of petroleum-based packaging has raised concerns regarding environmental impact and human health. This scenario has
driven the search for sustainable alternatives based on natural and renewable polymers, such as starch. However, native starch exhibits poor
mechanical performance and high hydrophilicity, which restricts its applications. These limitations can be addressed through starch
modification. One promising approach is dry heat treatment (DHT), a simple and "green” technique that induces carbonyl groups formation
and alters the size and molecular distribution of starch chains, resulting in a newly functionalized polymer matrix. In this study, the modification
of potato starch by DHT was investigated using various processing durations with the aim of developing films with potential packaging
applications. Potato starch was modified at 130 °C for 1 (DHT_1h), 2 (DHT_2h), and 4h (DHT _4h). Films were produced by casting from a
formulation containing 4% starch (native or modified), glycerol as a plasticizer (25% w/w starch d.b), and water as a solvent. The solution was
poured into Petri dishes (0.18 g/cm?) and dried in an oven at 35 °C for 13 h. Afterwards, the films were conditioned for at least 48 h (75% RH and
25 °C) before characterization. The films were characterized by their mechanical properties (ASTM D882-18), relative crystallinity (XRD), water
vapor diffusion (WVD) (ASTM E96/E96M-22a), moisture content, and light transmittance (UV-Vis spectroscopy). Film properties were
influenced by DHT time, resulting from the complex balance between carbonyl group content and molecular size distribution. The DHT_1h and
DHT_2h films exhibited increases in tensile strength (66 and 73%, respectively) and Young's modulus (up to 374% for DHT_2h) compared to the
native film. In contrast, no significant improvements were observed in these parameters for DHT_4h, suggesting a hormetic effect. Elongation
at break progressively decreased with DHT time, attributed to the greater compaction of the polymer matrix. Relative crystallinity increased
with DHT time, indicating enhanced structural organization, accompanied by a reduction in moisture content and WVD (up to 41%). Light
transmittance was also affected: more opaque films were obtained for DHT_1h and DHT_2h, whereas DHT _4h yielded more translucent films.
Therefore, DHT-modified potato starch films have tunable structural and functional properties, demonstrating their potential as a promising
alternative for the development of starch-based packaging.

Compartilhe suas ideias ou dividas com os autores!

2] o

\ T
[

Sabia que o maior estimulo no desenvolvimento cientifico e cultural é a curiosidade? Deixe seus questionamentos ou sugestdes para o autor!

Faca login para interagir (/user/login/ashnazg?destination=/slacan-2025/trabalhos/development-and-characterization-of-films-from-potato-

Programacgdo

M 10:30 até 11:30 em 18/11/2025

% Saldo Real
(https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157)
Instituicoes

1 Universidade de S&o Paulo

2 Universitat Politecnica de Valencia

https://proceedings.science/slacan-2025/trabalhos/development-and-characterization-of-films-from-potato-starch-modified-by-dry-hea?lang=pt-br 12


https://proceedings.science/slacan-2025/autores/bruna-de-oliveira-gomes?lang=pt-br
https://proceedings.science/slacan-2025/autores/bruna-de-oliveira-gomes?lang=pt-br
https://proceedings.science/slacan-2025/autores/bruna-de-oliveira-gomes?lang=pt-br
https://proceedings.science/slacan-2025/autores/bruna-de-oliveira-gomes?lang=pt-br
https://proceedings.science/slacan-2025/autores/carla-la-fuente?lang=pt-br
https://proceedings.science/slacan-2025/autores/carla-la-fuente?lang=pt-br
https://proceedings.science/slacan-2025/autores/carla-la-fuente?lang=pt-br
https://proceedings.science/slacan-2025/autores/carla-la-fuente?lang=pt-br
https://proceedings.science/slacan-2025/autores/bianca-chieregato-maniglia?lang=pt-br
https://proceedings.science/slacan-2025/autores/bianca-chieregato-maniglia?lang=pt-br
https://proceedings.science/slacan-2025/autores/bianca-chieregato-maniglia?lang=pt-br
https://proceedings.science/slacan-2025/autores/bianca-chieregato-maniglia?lang=pt-br
https://proceedings.science/slacan-2025/autores/pedro-esteves-duarte-augusto?lang=pt-br
https://proceedings.science/slacan-2025/autores/pedro-esteves-duarte-augusto?lang=pt-br
https://proceedings.science/slacan-2025/autores/pedro-esteves-duarte-augusto?lang=pt-br
https://proceedings.science/slacan-2025/autores/pedro-esteves-duarte-augusto?lang=pt-br
https://proceedings.science/slacan-2025/autores/wanessa-r-melchert?lang=pt-br
https://proceedings.science/slacan-2025/autores/wanessa-r-melchert?lang=pt-br
https://proceedings.science/slacan-2025/autores/wanessa-r-melchert?lang=pt-br
https://proceedings.science/slacan-2025/autores/wanessa-r-melchert?lang=pt-br
https://proceedings.science/user/login/ashnazg?destination=/proceedings/100608/_papers/213878/favorite%3Flang%3Dpt-br&lang=pt-br
https://proceedings.science/user/login/ashnazg?destination=/slacan-2025/trabalhos/development-and-characterization-of-films-from-potato-starch-modified-by-dry-hea%3Flang%3Dpt-br&lang=pt-br
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://eventos.galoa.com.br/slacan-2025/calendar/activity/21157
https://proceedings.science/user/login/ashnazg?destination=/proceedings/100608/papers/332506&lang=pt-br

26/03/2026, 10:00 DEVELOPMENT AND CHARACTERIZATION OF FILMS FROM POTATO STARCH MODIFIED BY DRY HEATING TREATME...

3 University of Paris-Saclay

Eixo Temdtico

e Engenharia de Processos e Tecnologias Emergentes (ET)

Palavras-chave
DHT
Bio-based packaging

Modified starch

Discussoes Cientificas de Qualidade

r
Com ~200 mil publicagdes revisadas por pesquisadores do mundo todo, o Galod impulsiona cientistas na descoberta de I
pesquisas de ponta por meio de nossa plataforma indexada.

Confira nossos produtos e como podemos ajudd-lo a dar mais alcance para sua pesquisa: — anais e proceedings —
) (httpsz//go\oc.com.br/onaisfdefeventofefproceedingsf
.com.br/simposios-e-conferencias/? Aplicativo para Evento (https://go\oc.com.br/op|icotivofW@%\fﬁptg%rce:progg{ggjigagﬁﬁﬁ%oggggi%%@%%g/w%qg
m_medium=footer&utm_campaign=SLACAN utm_source:proceedings&utm_medium:footer&utm_cdﬁﬁi&i%i%ﬁ%Nid:pr%t(_rgea%tggeg&gpe%edIngs&utm_medi_u
ooter) 2025&utm_id=proceedings_footer) - 2025&utm_id=proceedings_footer)

https://proceedings.science/slacan-2025/trabalhos/development-and-characterization-of-films-from-potato-starch-modified-by-dry-hea?lang=pt-br 2/2


https://galoa.com.br/simposios-e-conferencias/?utm_source=proceedings&utm_medium=footer&utm_campaign=SLACAN%202025&utm_id=proceedings_footer
https://galoa.com.br/aplicativo-para-eventos/?utm_source=proceedings&utm_medium=footer&utm_campaign=SLACAN%202025&utm_id=proceedings_footer
https://galoa.com.br/associacoes/?utm_source=proceedings&utm_medium=footer&utm_campaign=SLACAN%202025&utm_id=proceedings_footer
https://galoa.com.br/anais-de-evento-e-proceedings-indexados/?utm_source=proceedings&utm_medium=footer&utm_campaign=SLACAN%202025&utm_id=proceedings_footer

